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CLAIMS 

A method of recol>^ructing tomography images comprising: 

acquiring data on thXeometric coordinates of detection of individual radiation events; 
separately distributing\\veighi of each of the individual radiation events along a line 
of ilighl associated with ihe X'ent determined from the accuured data on the geometric 
coordinates of dcicction of the individual e\ ent: and 

iteralively reconstructing tl\e image based on the distributed weights. 



2. A method according to clairA 1 wherein the weights are distributed in voxels along the 
line of night and wherein the we\ght of a particular event is distributed based on the 
probability that an event occuixed in fiirticular voxels. 



/I A method according to claim 



determined based on the position at 



1 -ej^-eton-^wherein the line of flight of an event is 



which the event was detected on a detector and the 
acceptance direction of a collimator tlirough which the detector receives radiation associated 
with the events. 



1 or-G4airar-2 wherein the line of flight of an event is 
Dr on which the event is detected and the location of the 
event. 

^laim 2 wherein the line of flight associated with an 



o coincident photons. 



4. ^ A method according to claim 
determined by the position on a detect 
source of radiation associated with the 

5. -^^ A method according to claim 
event is determined by detection of tw 

6. /) A method according to ^iv^'c^he-preeedi^^^^^^ wherein iteratively reconstructing 
the image comprises applying iterative expectation maximization (EM) method on the data 
in sub-sets. 

7. A method according to claim \ wherein the individual events form the separate sub- 
sets. 



8./i A method according to claim 6 
time of acquisition of events. 



wherein the sub-sets are formed based on the 



9. A method according to claim 6 wherJin the sub-sets are formed from unrelated events. 
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10. A method of reconstructing tonography images comprising: 

acquiring data on the geometric \oordinates of detection of individual radiation events: 

and 

applying an iterative expectation feiaximization (EiVO method on the data in sub-sets 
which are fonned based on the time of acq^uisition of the data on the geometric coordinates ol 
detection of the events. 



.'^ 11. A method according to at 
10 less than a 1 80 degree view angle. 



wherein the subsets consist of data having 



-112. A method according to aHy-ef-etetH4-6--l-V wherein iterations of the EM method are 
performed prior to the acquisition of data hav|ng a 180 degree angle of view. 



l2 15 ^"^^ 13. A method according to a 
receipt of the first detected event 



■3 wherein iterations are commenced on 



14, A method according to .any-a£ 



•4-3- comprising displaying an evolving image 
ly based on successive iterations iterative meth|)d on a display device. 

■4 and including determining if a study should 




jj 15. A method according to -a 

be terminated based on the image quality of 



.-^ 16. A method according to any-^- 



C 



an image after an iteration. 



^ ^ c 



wherein intermediate images are filtered 



25 with a smoothing filter between iterations of the EM method. 

:) 17 A method according to ^n^^^>i-GteiW6^ intermediate images are filtered 

^ /si 

with a noise reducing filter between iteratiorte of the EM method. 



30^ 18 A method according to any-of_claiks-6-« wherein data is reused in subsequent 
iterations of the EM algorithm. 

'1 19. A method according to any-of-the Jr-eceding--G4a.i-ms wherein the image is a three 
dimensional image. 
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'1 ^'O A method akprdinu to -aiw-e-t^ h c p rQced44:v§-daims wherein the iterative method 
comprises reconstnictii^^om the events without forming two dunensional data sets. 



^ 21. A method according \o ftny-e-^U4443H5-i^ecedi4W^ wherein the iterative method 

comprises reconstructing lrom\lie events without forming sinograms for sHccs of the three 
dimensional imaue. 



22, A method of reconstructing Ipmography images comprising: 

acquiring data on the geometlic coordinates of detection of individual radiation events; 

0 and 

iteratively reconstructing a tl|-ee-dimensional image from the unbinned individual 
radiation events. 



23. A method according to claim 22|wherein reconstructing the image comprises utilizing 
an expectation maximization (EM) methc|d acting on individual unbinned events. 

of 4hf"p fcccding claim s wherein the radiation events are 



P\ 24. A method according to any 

nuclear emission events and the images ar]t emission tomography images. 

0 25. A method according to an y claimG i 



0 



events and wherein the images are PET ii 



- 1 -- 2 4 wherein the radiation events are positron decay 



a^es. 



f /e 0 



-S4 wherein the radiation events are represented 



26. A method according to an^ 
by photons which have passed through a subject and wherein the images are transmission 

5 tomography images. 

27. A method according to claim 26 wherein the radiation events are nuclear 
disintegrations and wherein the image^ are nuclear transmission tomographic images. 



28. A method according to clain/ 26 wherein the radiation events are X-rays and wherein 
the images are X-ray CT images. 



29. A method according to an/ of t-he preGed-i^ftg-Glaims wherein the line of flight associated 
with the radiation events form a mn beam. 
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''^ 30. A method according\)'tif 
the events fomn a cone beam. 



wherein the hnes of Hi^ht associated with 



10 



3 1 . A method of reconstruclingVosilron emission tomography (PET) images comprising: 

acquiring data on the geometric coordinates of detection of individual positron 
emission tomography e\ cnts uiiUzingVi pkirahty of spatially continuous area detectors: and 

reconstructing the image utiUzipg an expectation maximization (EM) method acting on 
individual unbinned events. 



\ 



\ method according? to claim -VS^ wherein the spatially continuous detectors are 
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.1 32. 

substantially planar detectors. 



33. A method of reconstructing positron emission tomography (PET) images comprising: 
acquiring data on the geometric \ coordinates of detection of individual positron 

emission tomography events utilizing a plurality of substantially planar area detectors; and 

reconstmcting the image utilizing arj expectation maximizadon (EM) method acting on 
individual unbinned events. 

34. A method according to any of clain|S 31-33 wherein the plurality of detectors consists 
of two such detectors. 

L " 

35. A method according to any of claiks 3 1-34- wherein the images are three dimensional 
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